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ADJUSTABLE HYDRAULIC VIBRATION
DAMPER FOR MOTOR VEHICLES

This application is a continuation of U.S. patent appli-
cation Ser. No. 07/824,042, which was filed on Jan. 23,
1992, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an adjustable hydraulic vi-
bration damper for motor vehicles. The vibration
damper has a damping piston fastened to a piston rod,
with the damping piston dividing the work cylinder
into two chamber portions which are filled with damp-
ing fluid. The damping fluid is able to flow between the
two chamber portions along a connecting passageway.
There is also at least one damping valve which reacts as
a function of pressure to control the channel. This
damping valve is controlled by a control body, and the
control body 1s pressurized by a control pressure.

2. Background of the Invention

Damping force regulating devices for telescoping
vibration dampers are known. For example, German
Published Patent Application No. 33 03 293 discloses a
damping force regulating device in which there is an
additional, double-acting damping valve that is inte-
grated into the damping piston itself. These double-
acting damping valves are connected in series and can
be separated from one another by a rotary disk valve.
Such a configuration provides, in a first switching posi-
tion, that only the valves of the guide piston carry a
flow to thereby achieve a soft damping characteristic.
In addition, in a second switching position, the valves in
~ the guide piston and the supplemental valves carry an
equal flow, so that a correspondingly hard damping
characteristic can be set. To make any adjustments, a
rotary disk valve is used, and this rotary disk valve is
activated by an electrically operated actuator motor or
SErvo-motor.

Other types of damping force regulating devices
include adjustable vibration dampers. For example,
German Patent No. 35 18 327 discloses a coil spring
within the upper part of the piston rod of the adjustable
vibration damper. Within this coil, an armature is axi-
ally movable as a function of the current fed to the coil.
This armature creates a bypass opening between the
upper and lower work chambers. Vibration dampers
having such a magnetic coil, such as the damper dis-
closed in German Patent No. 35 18 327, are complex
and expensive to manufacture.

OBJECT OF THE INVENTION

The object of the invention is therefore to create a
less complex, inexpensive, adjustable hydraulic vibra-

tion damper in which a hydraulically and/or pneumati-

cally adjustable control body of the damping valve,
makes possible a continuous damping adjustment,
whereby when the control pressure falls below a speci-
fied minimum, a high damping force is automatically
produced.

SUMMARY OF THE INVENTION

This object can be achieved in accordance with the
present invention in which a control body for control-
ling a fluid flow through a channel between chamber
portions, preferably has a piston on the side of the con-
trol body opposite the side which closes off the channel.
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This piston preferably works together with the control
body so that as a control pressure pressurizes the neigh-
boring end surfaces of the control body and of the pis-
ton, the flow of damping fluid through the channel is
controlled.

One advantage of having a piston preferably work
together with the control body, as disclosed by the
present invention, is that the expense of a magnetic coil
in the vibration damper can essentially be eliminated. In
addition, another advantage can be found in that the use
of a control body which is preferably moved by a pneu-
matic and/or a hydraulic control pressure may be very

~easily realized in vehicles which are already equipped

with a pneumatic suspension.

For trucks, which are increasingly being equipped
with pneumatic suspension systems, the use of a pneu-
matically activated adjustment apparatus can be partic-
ularly appropriate. The additional expense and com-
plexity for any additional controls for pneumatic activa-
tion of the adjustment apparatus is therefore relatively
low. Such an adjustment apparatus could also easily be
used in passenger cars which have pneumatic or hydro-
pneumatic suspension systems. An additional advantage
of the present invention is that the contirol pressure
preferably pressurizes the piston and the control body
simultaneously, so that when the control pressure drops
below a specified minimum pneumatic and/or hydraulic
control pressure, a safety-relevant maximum damping
force 1s generated.

In accordance with an additional feature of the pres-
ent mvention, the back side of the control piston can be
pressurized with a pressure that is independent of the
control pressure. This independent pressure is prefera-
bly the force applied by the pressure of the atmosphere
and/or the pressure of a spring.

In one configuration of the present invention, the end
surface of the control body and the end surface of the
piston, both pressurized by the control pressure, can
preferably be of different sizes.

In an additional configuration of the present inven-
tion, there can preferably be a spacer element to form a
cavity between the neighboring end surfaces of the
control body and of the piston. .

In addition, a particularly simple configuration of the
cavity is possible if a preferably ring-shaped component
with recesses therein, is used as the spacer element, or if
the spacer element preferably is formed as a single unit
together with the control body or the piston.

The damping valve of such a system can essentially
be located in a variety of positions with respect to the
vibration damper. One particularly favorable location
of the valve is in the vicinity of the vibration damper,
e.g. on the outer wall of the damper. Other favorable
locations include, but are not limited to: inside the vi-
bration damper in the vicinity of the damping piston;
and as a separate component located between a pressure
reservolr and a spring cylinder.

When the damping valve is located in the damping
piston of the vibration damper, in accordance with an
essential feature of the present invention, the control
pressure can preferably be transmitted to the cavity
through a flow connection within the piston rod. In a
similar manner, the pressure of the atmosphere can
advantageously also be transmitted via the piston rod to
the back side of the piston.

One aspect of the invention resides broadly in an
adjustable vibration damper for motor vehicles. The
adjustable vibration damper comprising: a cylinder, the
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cylinder defining a chamber therein; a first piston dis-
posed within the chamber of the cylinder, the first pis-
ton for damping vibrations transmitted to the cylinder,
the first piston dividing the chamber into a first chamber
portion and a second chamber portion; at least a first
connecting passage for allowing damping fluid to flow
between the first and the second chamber portions; and

at least one valve for controlling the flow of damping
fluid through the first connecting passage. The at least
one valve comprising: a valve body disposed adjacent

the first connecting passage, the valve body having a
first end for blocking at least a portion of the first con-
necting passage to control the flow of damping fluid
through the first connecting passage; second piston
disposed adjacent the valve body, the valve body hav-
ing a first surface disposed adjacent the second piston,
the second piston having a first surface disposed adja-
cent the valve body; and apparatus for applying a first

2

10

15

pressure to the first surface of the valve body and the 20

first surface of the second piston to control the flow of
damping fluid through the first connecting passage.
Another aspect of the invention resides broadly in an
adjustable vibration damper for motor vehicles. The
adjustable vibration damper comprising: a cylinder, the
cylinder defining 2 chamber therein; a first piston dis-
posed within the chamber of the cylinder, the first pis-
ton for damping vibrations transmitted to the cylinder,
the first piston dividing the chamber into a first chamber
portion and a second chamber portion; at least a first
connecting passage for allowing damping fluid to flow
between the first and the second chamber portions; and
at least one valve for controlling the flow of damping
fluid through the first connecting passage. The at least
one valve comprising: a valve body disposed adjacent
the first connecting passage, the valve body having a
first end for blocking at least a portion of the first con-
necting passage to control the flow of damping fluid
through the first connecting passage; second piston
disposed adjacent the valve body, the valve body hav-
ing a first surface disposed adjacent the second piston,
the second piston having a first surface disposed adja-
cent the valve body; and apparatus for applying a first

25

30

35

pressure to the first surface of the valve body and the 45

first surface of the second piston to control the flow of
damping fluid through the first connecting passage.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are schemati-
cally illustrated in the accompanying drawings, in
which:

FIG. 1 shows, 1n cross section, a vibration damper
with a damping valve, which vibration damper essen-
tially reacts as a function of the pressure;

FIG. 2 shows, in an enlarged scale, a cross-sectional
detail of a damping valve, which damping valve reacts
as a function of pressure;

FIG. 3 shows another embodiment of a damping
valve in which the adjustable damping valve 1s prefera-
bly located in the damping piston of the vibration
damper;

FIG. 4 shows a damping valve, which reacts as a
function of pressure, and which may be utilized as a
separate component in a hydraulic flow connection; and

FIG. S shows the installation of the damping valve of
FI1G. 4 1n an alternative flow connection.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The vibration damper illustrated in FIG. 1 has a pis-
ton .rod 2 connected to a damping piston 3, which
damping piston 3 preferably divides the space within
the work cylinder 1 into an upper chamber portion 1a
and a lower chamber portion 15. Piston rod 2 can pref-
erably have a stop 2a disposed thereon for limiting
movement of the piston rod 2 out of the cylinder 1. The
damping piston 3 is preferably equipped with valves 164
and 166 to generate a damping force. In addition, the
upper chamber portion may be connected to the lower
chamber portion by means of a channel 6, so that fluid
can flow, by means of openings 6a and 6b, between the
upper and lower chamber portions. The lower chamber
portion 15 can preferably be in fluid communication
with the opening 656 by means of additional flow pas-
sages 16¢ and 164 disposed at a lower end of the work
cylinder 1. Passages 16¢ and 164 can be equipped with
mono-directional flow valves 16e and 16f to control
flow of fluid therethrough. In the channel 6, a passage 1s
preferably pressurized by means of a control body 5,
while the control body 5 of the pressure-dependent
damping valve 4 is preferably pressurized by a means of
a control pressure. This control pressure can be intro-
duced into the damping valve 4 by way of the passage
24.

The damping valve 4 of the impact damper can pret-
erably be used for the continuous adjustment of the
damping force, whereby it can essentially be guaranteed
that a high damping force can be automatically gener-
ated, via the piston 7 and the spring 11, when the con-
trol pressure drops below a specified minimum value.

For the purpose of continuous adjustment of the
damping force, in the damping valve 4, a cavity 12 can
preferably be formed between the end surface 8 of the
piston 7 and the end surface 9 of the control body 3. The
control pressure can then preferably be transmitted into
the cavity 12 through passage 24, to thereby simulta-
neously pressurize the control body S and the piston 7
against the spring 11 and/or the atmospheric pressure.
To achieve a corresponding damping force characteris-
tic, the end surfaces 8 and 9 of the control body 5 and of
the piston 7, respectively, can preferably be of different
sizes. As shown in FIG. 2, a diameter of the control
body 5 can be about § of a diameter of the piston 7. The
surface 8 can then be about twice as large in area as the
surface 9. Thus, when the control pressure is admitted
into the cavity 12, the piston 7 is thereby preferably
pushed outward against the spring 11 and/or the atmo-
spheric pressure, while the control body 5 is moved
toward the channel, so that a defined cross section may
be achieved in relation to the system pressure in the
channel 6. If the control pressure in the cavity 12 fails,
the piston 7 can push, by means of its integrated spacer
element 13, on the control body 5 and thereby close off
the channel 6.

Such a configuration for control of the damping of a
vibration damper could be configured to provide either
a low damping force or a high damping force in a con-
trol pressure on, control pressure off type of operation,
or alternatively, the control pressure could be continu-
ously variable over a range of pressures to provide
continuously variable damping over the range from the
low damping force to the high damping force.

FIG. 2 shows an enlarged detail of a pressure-
dependent damping valve 4. The damping valve 4 can
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have, preferably in alignment with the cavity 12, a con-
trol passage 24 for entry of the control medium into the

cavity 12. The control pressure supply (not shown) can

preferably be connected to the valve 4 by means of a
connector 23 which may be a threaded sleeve. The
control pressure can be admitted into the cavity 12, via
passage 23, to preferably, simultaneously pressurize the
end surface 8 of the piston 7 and the end surface 9 of the
control body 5.

By means of the recesses 14 in the spacer element 13,
the control pressure can generally be applied over the
entire end surfaces 8 and 9. The preferably different
diameters of the piston 7 and of the control body 5 can
essentially guarantee a defined amount of damping
force. The application of control pressure into cavity 12
thereby presses piston 7 outward against the force of the
spring 11 and/or the atmospheric pressure. This essen-

10

15

tially can enable the control body 5 to move away from

the passage 6 when the pressure of the fluid flowing
through passage 6 pushes against the control pressure in
the cavity 12. Thus, the damping medium flowing
through the channel 6 can therefore bypass the control
body 5 and flow between the two chamber portions 1a
and 15 (shown in FIG. 1a). |

If the control pressure fails, the force of the spring 11
and atmospheric pressure will essentially no longer be
counteracted, and the force of the spring 11 and the
atmospheric pressure will force the piston 7, by means
of the spacer element 13, to essentially push the control
body 3 closed. This would then essentially shut off the
channel 6, and the channel 6 would essentially remain
closed until the control pressure could be reestablished.
In this manner, a high damping force would result any
time that the control pressure fails.

To establish a base pressure for the opening of the
passage 6, the control body 5 can preferably be
equipped with an actuator piston 17. This actuator pis-
ton 17 can preferably be adjusted by means of the spring
18 and the actuator element 19 to set a predetermined
amount of pressure for the control of the opening of the
passage 6.
~ FIG. 3 shows an alternative embodiment in which the

adjustable damping valve 4 can be located within the
damping piston 3 of the vibration damper.

In this configuration, the piston 7 can also preferably
be pressurized by the spring 11 and/or atmospheric
pressure, but the atmospheric pressure essentially has to
be conducted to the piston 7 by means of a connection
passage 20 which can preferably be disposed within the
piston rod 2. The control pressure can also preferably
be transmitted through a flow connection 15 within the
piston rod 2, to the end surface 8 of the piston 7, and the
end surface 9 of the control body 5. In this configura-
tion, the actuator piston 17 can simultaneously serve as

20

235

30

35

43

50

a component of the control piston § and a component of 55

the device for setting the base pressure, as discussed
above. As such, the spring 18 is used to set the base
damping, while the control piston 5 can press against an
end of the actuator piston 17 to force the actuator piston
17 downward to seal off the passage 6. When the con-
trol pressure disappears, the atmospheric pressure and
the spring 11 essentially move the piston 7 via the
spacer element 13 toward the control body 5, thereby
closing the channel 6.

As shown in FIG. 4, the damping valve 4, which is
essentially the same damping valve as illustrated in
F1G. 1, may also easily be located as a separate compo-
nent within a flow connection 21. In such a flow con-

65
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nection, the manner of operation of the damping valve

-4 preferably corresponds to the manner of operation of

the damping valve 4 illustrated in FIG. 1.

FIG. 5 shows one possible embodiment for the instal-
lation and connection of the damping valve 4, incorpo-
rated into a flow connection 21, for use with a work
cylinder for vibration damping. As shown, the flow
connection 21 can be disposed in the passage which
preferably connects the upper chamber portion 1a to
the lower chamber portion Ib of the work cylinder 1.

In summary, one feature of the invention resides
broadly 1n a hydraulic, adjustable vibration damper for
motor vehicles, with a damping piston fastened to a
piston rod, which damping piston preferably divides the
work cylinder into two chamber halves filled with
damping fluid, whereby there is at least one damping
valve which damping valve reacts as a function of the
pressure to control a channel, which channel is prefera-
bly controlled by a control body pressurized by control
pressure. Corresponding to the control body 5, on the
side opposite the channel 6, there is a piston 7, which
piston preferably works together with the control body
S, whereby the control pressure simultaneously pressur-

1zes the neighboring end surfaces 8, 9 of the control
body S and of the piston 7.

Another feature of the invention resides broadly in a
vibration damper having a piston 7, which piston has a
reverse side 10 that is pressurized at a pressure indepen-
dent of the control pressure.

Yet another feature of the invention resides broadly
In a vibration damper having an independent pressure
that 1s preferably the pressure of the atmosphere and/or
of a spring 11. |

A further feature of the invention resides broadly in a
vibration damper comprising end surfaces 8, 9 of a con-
trol body 5 and of a piston 7, which end surfaces are
pressurized by the control pressure and which surfaces
are of different sizes.

A yet further feature of the invention resides broadly
in a vibration damper, having a spacer element 13 to
form a cavity 12 between the neighboring end surfaces
8 and 9 of the control body 5 and of the piston 7.

Yet another further feature of the invention resides
broadly in a vibration damper, having a spacer element
13, which spacer element may be a ring-shaped compo-
nent having recesses 14.

An additional feature of the invention resides broadly
in a vibration damper having a spacer element 13 to-
gether with a control body S or a piston 7 and prefera-
bly designed as a one-piece component.

Another additional feature of the invention resides
broadly in a vibration damper preferably having a
damping valve 4 located in the vicinity of the vibration
damper.

A yet additional feature of the invention resides
broadly in a vibration damper having a damping valve
4, preferably designed as a separate component and
which damping valve 4 is preferably located in the
damping piston 3.

A further additional feature of the invention resides
broadly 1n a vibration damper having the control pres-
sure of the vibration damper preferably transmitted by
means of a flow connection 15 in the piston rod 2 to the
cavity 12.

A yet further additional feature of the invention re-
sides broadly in a vibration damper having the pressure
of the atmosphere transmitted via the piston rod of the
vibration damper to the reverse side 10 of the piston 7.
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All, or substantially all, of the components and meth-
ods of the various embodiments may be used with at
least one embodiment or all of the embodiments, if any,
described herein.

The invention as described hereinabove in the con-
text of the preferred embodiments is not to be taken as
limited to all of the provided details thereof, since modi-
fications and wvariations thereof maybe made without
departing from the spirit and scope of the invention.

What is claimed 1s:

1. An adjustable vibration damper for motor vehicles,
said adjustable vibration damper comprising:

a first cylinder, said first cylinder defining a chamber

therein;

first piston means disposed within said chamber of

said first cylinder, said first piston means for damp-

ing vibrations transmitted to said first cylinder, said

first piston means dividing said chamber into a first

chamber portion and a second chamber portion;

said first piston means comprising:

first fluid passage means disposed therethrough and
fluidly connecting said first chamber portion to
said second chamber portion; and

bi-directional valve means disposed within said
first fluid passage means for generating a first
damping force and allowing fluid flow from each
of said first chamber portion and said second
chamber portion to the other of said first cham-
ber portion and said second chamber portion
through said first fluid passage means;

at least a second fluid passage by-passing said piston

means for allowing damping fluid to flow between
said first and said second chamber portions around
said piston means;

at least one additional valve means for controlling

said flow of damping fluid through said second

fluid passage, said at least one additional valve

means for generating a secondary damping force,

and said at least one additional valve means com-

prising:

valve body means disposed adjacent said second
fluid passage, said valve body means having a
first end for blocking at least a portion of said
second fluid passage to control said flow of
damping fluid through said second fluid passage,
and a second end opposite said first end;

said damping fluid for applying a first pressure to
said first end of said valve body means to open
said second fluid passage;

second piston means disposed adjacent said second
end of said valve body means;

said second end of said valve body means having a
first surface disposed towards said second piston
means;

said second piston means having a first surface
disposed towards said valve body means;

means for introducing a pressure medium between
said first surface of said valve body means and
said first surface of said second piston means to
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said at least one additional valve means further com-
prises means for maintaining said pressure medium
separate from said damping fluid;

said first surface of said second piston means 1s dis-
posed towards said first surface of said valve body
means; and

said means for introducing said pressure medium to
apply said second pressure to said first surface of

said valve body means and said first surface of said
second piston means is for applying pressure to said
first surface of said valve body means and said first

surface of said second piston means to move said
first surface of said second piston means 1n a direc-
tion away from said first surface of said valve body
means. |
3. The vibration damper according to claim 2,
wherein:
said first surface of said second piston means com-
prises a contacting portion for contacting said first
surface of said valve body means;
said second piston means has a second surface dis-
posed opposite said first surtace;
said at least one additional valve means additionally
comprises means for applying a third pressure to
said second surface of said second piston means,
said third pressure being in a direction substantially
opposite a direction of said second pressure applied
to said first surface of said second piston means;
and
said third pressure is for being applied to said second
surface of said second piston means to press said
contacting portion of said first surface of said sec-
ond piston means into contact with said first sur-
face of said valve body means to press said first end
of said valve body means into said second fluid
passage to at least partially block said flow of
damping fiuid through said second fluid passage.
4. The vibration damper according to claim 3,
wherein:
said at least one additional valve means comprises a
housing for housing said valve body means and said
second piston means;
said third pressure comprises at least one of:
pressure of the atmosphere; and
pressure of biasing means disposed between said
second surface of said second piston and the
housing of said at least one additional valve
means.
5. The vibration damper according to claim 4,

50 wherein:

33

said at least one additional valve means comprises
seal means for inhibiting passage of at least one of:
said pressure medium, and
said damping fluid, around said valve body means;

and

said means for maintaining said pressure medium
separate from said damping fluid comprises said
valve body means and said seal means.

6. The vibration damper according to claim 35,

apply a second pressure to said first surface of 60 wherein:

said valve body means and said first surface of
said second piston means; and
said second pressure being independent from said first
pressure to oppose said first pressure and close said
second fluid passage to control said flow of damp-
ing fluid through said second fluid passage.
2. The vibration damper according to claim 1,
wherein:

65

said first surface of said second piston means com-
prises a spacer element extending therefrom and
towards said first surface of said valve body means;

said spacer element comprises said contacting portion
of said first surface of said second piston means;
and

said first surface of said valve body means and said
first surface of said second piston means are of
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different sizes, with said first surface of said second
piston means being substantially larger than said
~ first surface of said valve body means.

7. The vibration damper according to claim 6,
wherein:

said spacer element comprises a ring-shaped member

having openings therethrough to allow fluid com-
munication between an inner portion of said spacer
element and an outer portion of said spacer ele-
ment;

said ring shaped member having a first end disposed

towards said first surface of said valve body means;
and

said first end of said ring-shaped member comprises

said contacting portion of said first surface of said
second piston means.

8. The vibration damper according to claim 7,
wherein said valve body means comprises means for
establishing an actuating pressure for opening said sec-
ond flow passage, sald means for establishing said actu-
ating pressure comprising;:

a third piston disposed in said valve body means;

biasing means for applying tension between said third

piston and said valve body means; and

an actuator element for altering tension between said

third piston and said valve body means.
9. The vibration damper according to claim 8,
wherein:
said first surface of said second piston means is about
twice as large as said first surface of said valve
body means whereby said pressure medium acts on
said first surface of said second piston means with
about twice the force that said pressure medium
acts on said first surface of said valve body means;

said vibration damper additionally comprises a piston
rod having a first end disposed at least partially
within said first cylinder through a first end of said
first cylinder;

said first piston means is disposed at said first end of

said piston rod;

said bi-directional valve means comprises two oppo-

sitely functioning mono-directional valves;

said first fluid passage means comprises two first fluid

passages disposed through said first piston means
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for allowing damping fluid to flow between said 45

first and said second chamber portions;

each of said two first fluid passages comprises one of
said two mono-directional valves of said bi-direc-
tional valve means for generating an additional
damping force;

one of said two first fluid passages being configured
to allow flmud flow from said first chamber portion
into said second chamber portion, and the other of
said two first fluid passages being configured to
allow fluid flow from said second chamber portion
into said first chamber portion;

.said first cylinder comprises two additional connect-
ing passages for connecting said second chamber
portion to said second fluid passage, each of said
two additional connecting passages of said first
cylinder comprising mono-directional valve means
disposed therein for damping flow of damping fluid
between said second chamber portion and said
second fluid passage; and

one of said two additional connecting passages being
configured to allow fluid flow from said second
chamber portion into said second fluid passage, and
the other of said two additional connecting pas-
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sages being configured to allow fluid flow from
said second fluid passage into said second chamber
portion.
10. The wvibration damper according to claim 9,
wherein said vibration damper 1s configured to have:
a high damping force provided by said additional
damping force of said two first fluid passages when
sald second fluid passage is blocked by said first
end of said valve body means; and
a low damping force provided by a combination of
said damping force of said second fluid passage and
saild additional damping force of said two first fluid
passages when satd second fluid passage is open for
flow of damping fluid therethrough.
11. The vibration damper according to claim 10,
wherein:

said at least one additional valve means is at least one
of:

located 1n a housing disposed adjacent said vibra-
tion damper; and

located in a flow connection disposed spaced apart
from said vibration damper, said flow connec-
tion having means for connecting said flow con-
nection to said first and said second chamber
portions of said vibration damper; and said vibra-
tion damper further comprises:

a second cylinder disposed about said first cylinder
and defining a second chamber between said first
cylinder and said second cylinder;

a third cylinder disposed about a portion of said
first cylinder between said first cylinder and said
second cylinder;

sald third cylinder defining a cylindrical third
chamber between said first cylinder and said
third cylinder, said cylindrical third chamber
comprising at least a portion of said second fluid
passage;

said third cylindrical chamber having a first end 1n
flnid communication with said first chamber
portion, and a second end in fluid communica-
tion with said at least one additional wvalve
means;

said first cylinder comprising a plurality of orifices
disposed in a circular arrangement thereabout to
provide said fluid communication between said
third cylindrical chamber and said first chamber
portion;

said piston rod comprises stop means for limiting
movement of said piston rod within said first
cylinder, said stop means being spaced a first
distance from said first piston means; .

said circular arrangement of orifices being spaced
second distance from the first end of said first
cyhinder, said second distance being greater than
said first distance to prevent said piston means
from blocking said orifices;

sald first cylinder has a second end opposite to said
first end, said second end comprises said at least
two additional connecting passages and said
mono-directional valve means disposed therein;

said damping fluid is disposed within said first
chamber portion and said second chamber por-
tion of said first chamber, and said second cham-
ber 1s partially filled with said damping fluid; and

sald second chamber comprises at least an addi-
tional portion of said second fluid passage be-
tween said at least one additional valve means
and said second end of said first cylinder.
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12. The vibration damper according to claim 10,
wherein:
said first piston means comprises said at least one
additional valve means;
said means for introducing said pressure medium and
applying said second pressure to said first surface

of said valve body means and said first surface of

said second piston means comprises a third passage
disposed within said piston rod; and

said means for applying said third pressure to said

second surface of said second piston means com-
prises a fourth passage disposed within said piston
rod.

13. A combination control valve and adjustable vibra-
tion damper, the adjustable vibration damper compris-
ing: a cylinder, said cylinder defining a chamber
therein; first piston means disposed within said chamber
of said cylinder, said first piston means for damping
vibrations transmitted to said cylinder, said first piston
means dividing said chamber into a first chamber por-
tion and a second chamber portion; and at least a first
connecting passage for allowing damping fluid to flow
between said first and said second chamber portions;
said control valve for controlling said flow of damping
fluid through said first connecting passage, said control
valve comprising:

valve body means disposed adjacent said first con-

necting passage, said valve body means having a
first end for blocking at least a portion of said first
connecting passage to control said flow of damping
fluid through said first connecting passage, and a
second end opposite said first end;

said damping fluid for applying a first pressure to said

first end of said valve body means to open said first
connecting passage;

second piston means disposed adjacent said second

end of said valve body means;

said second end of said valve body means having a

first surface disposed towards said second piston
means;

sald second piston means having a first surface dis-

posed towards said valve body means;

means for introducing a pressure medium between

said first surface of said valve body means and said
first surface of said second piston means to apply a
second pressure to said first surface of said valve
body means and said first surface of said second
piston means;

means for maintaining said pressure medium separate

from said damping fluid; and

said second pressure being independent from said first

pressure to oppose said first pressure and close said
connecting passage to control said flow of damping
fluid through said first connecting passage.

14. The control valve and vibration damper combina-
tion according to claim 13, wherein:

said means for maintaining said pressure medium

separate from said damping fluid comprises said
valve body means;

said first surface of said second piston means is dis-

posed towards said first surface of said valve body
means; and

said means for introducing said pressure medium to

apply said second pressure to said first surface of

said valve body means and said first surface of said 65

second piston means is for applying pressure to said
first surface of said valve body means and said first
surface of said second piston means to move said
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first surface of said second piston means in a direc-
tion away from said first surface of said valve body
means to allow said valve body means to be dis-
placed out of said first connecting passage.

15. The control valve and vibration damper combina-
tion according to claim 14, wherein:

said first surface of said second piston means com-

prises a contacting portion for contacting said first
surface of said valve body means;

said second piston means has a second surface dis-

posed opposite said first surface;

said control valve additionally comprises means for

applying a third pressure to said second surface of
said second piston means, said third pressure being
in a direction substantially opposite a direction of
said second pressure applied to said first surface of
said second piston means; and

said third pressure is for being applied to said second

surface of said second piston means to press said
contacting portion of said first surface of said sec-
ond piston means into, contact with said first sur-
face of said valve body means to press said first end
of said valve body means into said first connecting
passage to at least partially block said flow of
damping fluid through said first connecting pas-
sage.

16. The control valve and vibration damper combina-
tion according to claim 15, wherein:

said control valve comprises a housing for housing

said valve body means and said second piston
means;

said third pressure comprises at least one of:

pressure of the atmosphere; and

pressure of biasing means disposed between said
second surface of said second piston and the
housing of said control valve.

17. The control valve and vibration damper combina-
tion according to claim 16, wherein said first surface of
said valve body means and said first surface of said
second piston means are of different sizes, with said first
surface of said second piston means being substantially
larger than said first surface of said valve body means,
whereby said pressure medium applies a substantially
greater force on said first surface of said second piston
means than said pressure medium applies on said first
surface of said valve body means.

18. The control valve and vibration damper combina-
tion according to claim 17, wherein:

said first surface of said second piston means coms-

prises a spacer element extending therefrom and
towards said first surface of said valve body means;
and

said spacer element comprises said contacting portion

of said first surface of said second piston means.
19. The control valve and vibration damper combina-
tion according to claim 18, wherein:
said first surface of said second piston means is
greater than about twice as large as said first sur-
face of said valve body means, whereby the force
applied by said pressure medium on said first sur-
face of said second piston means 1s greater than
about twice the force applied by said pressure me-
dium on said first surface of said valve body means;

said spacer element comprises a ring shaped member
having openings therethrough to allow fluid com-
munication between an inner portion of said spacer
element and an outer portion of said spacer ele-
ment;
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said ring shaped member has a first end disposed  allow said flow of damping fluid through said first con-
towards said valve body means; and necting passage, said means for establishing said base
sald first end of said ring shaped member comprises actuating pressure comprising;:
said contacting portion of said first surface of said a third piston disposed in said valve body means;
second piston means. 5  biasing means for applying tension between said third
20. The control valve and vibration damper combina- piston and said valve body means; and
tion according to claim 19, wherein said valve body an actuator element for altering tension between said
means comprises means for establishing a base actuating actuating piston and said valve body means.
pressure for opening said first connecting passage to ¥ 0k * x %
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